Analysis of vitamin D metabolism gene expression in human bone: evidence for autocrine control of bone remodelling.
The metabolism of 25-hydroxyvitamin D (25D) to active 1α,25-dihydroxyvitamin D (1,25D) by endogenous expression of 25D 1-α hydroxylase (CYP27B1) in bone cells appears to have functional effects in both osteoclasts and osteoblasts. To examine relationships between CYP27B1 expression in bone and its potential function in vivo, we examined the expression of vitamin D metabolism genes (CYP27B1, CYP24A1, VDR) in human trabecular bone samples and compared them by linear regression analysis with the expression of osteoclast (TRAP, CA2, CATK, NFATC1), osteoblast (TNAP, COL1A1, OCN, MEPE, BRIL), osteocyte (DMP1, SOST, PHEX, MEPE, FGF23)-related gene markers, genes associated with osteoblast/osteocyte control of osteoclastogenesis (RANKL, M-CSF, OPG, IL-8, TWEAK) and transcription factors (NFATC1, RUNX2, OSX, MSX2, HIF1A). This revealed multiple significant gene expression relationships between CYP27B1 and the transcription factors RUNX2, NFATC1, consistent with the coordinated expression of this gene by both osteoblast and osteoclast-lineage cells, and with MSX2 and the hypoxia-inducible transcription factor, HIF1A. CYP27B1 expression associated mainly with gene markers of bone resorption. VDR mRNA expression was also associated with resorption-related genes. Against expectations, CYP27B1 expression did not associate with bone expressed genes known to be 1,25D responsive, such as OCN, RANKL and DMP1. The major implication of these relationships in gene expression is that endogenous 1,25D synthesis and the response to 1,25D in human trabecular bone is linked with coordinated functions in both the osteoclastic and osteoblastic compartments towards the control of bone remodelling. This article is part of a Special Issue entitled '16th Vitamin D Workshop'.